Running head: Injury in professional soccer 26 6 season. Not examined in this study were the cause of injury and the time period in the 1 match when the injury was sustained. 2
The methodologies and definitions of injury used in the present study closely 3 follow those recommended by International Soccer Injury Consensus Groups [9, 12] and 4 are similar to those employed in other investigations on elite soccer play 5 [3, 6, 10, 11, 14, 18, 19, 24, 25] . 6
All statistical analyses were conducted using SPSS for Windows Version 14.0 7 (SPSS Inc., Chicago, IL, USA). Results are reported as means and standard deviations 8 (mean±SD) calculated by conventional procedures unless otherwise stated. The 9 statistical methods applied were frequencies, cross-tabulations and descriptive statistics. 10
Injury incidences are reported as injuries/1000 player match-hours (95% confidence 11 interval) unless otherwise stated. A Kruskal-Wallis One-Way Analysis of Variance on 12
Ranks test was used to compare injury incidences in official competition between 13 seasons and across the three match formats: Domestic League Inter-seasonal variations and effects of match congestion 22
The overall incidence of injury varied between months (p<0.001) and peaked in 23
March (59.6 per 1000 hours exposure) and was lowest in May (19.9 per 1000 hours 24 exposure) (Figure 1) . 25
9
Over the four year period, the mean recovery time between games was 5 ± 3 1 days. Altogether, 76 games were played with a short time interval (≤3days) and 116 2 games with a longer interval (≥4days) separating competition. No association was 3 observed between the time interval separating games and injury incidence (r=0.038, 4 p=0.581). Similarly, no difference (p = 0.406) was observed in the incidence of injury 5 after a short interval separating games (45.0 ± 54.6 per 1000 hours, 0.8 ± 0.9 injuries 6 per match) compared to that after a longer interval (37.7 ± 48.4 per 1000 hours, injuries 7 0.6 ± 0.8 per match). Altogether, 57 injuries (43.8% of the total) were sustained after a 8 short interval separating games of which 57.9% were sustained by a player who had 9 played in both games. In comparison, 73 injuries (56.2% of the total) were sustained 10 after a longer interval of which 67.1% were incurred in a player who had played in both 11 games. Layoff time per injury was identical (15 ± 25 days vs. 15 ± 28 days, p=0.730) 12 between consecutive games separated by a short versus a longer interval. The aim of this four-season study on injury rates and patterns in a professional 8 soccer club was to examine inter-seasonal variations in match injuries and the effects of 9 match type, fixture congestion and positional role on injury. Results showed that 10 incidence and severity of match injury did not vary between seasons and were not 11 influenced by competition format. In contrast, the incidence of injury varied across 12 seasons in players who participated in all four seasons. The incidence of muscle strains 13 and injuries to the ankle regions differed across seasons as did the rate of joint sprains 14 between fixture formats. Injury rates were not associated to the time interval between 15 games and a very short interval between fixtures did not result in a higher injury risk or 16 layoff time. A higher overall risk of sustaining injury and muscle strains in particular 17 was observed in centre-forwards compared to the other positional roles. 18
In the present club, the overall incidence of match injury (40.5) was substantially 19 higher than rates previously reported for other professional soccer clubs in equivalent 20
European Leagues [8,18,24,25]. Regional differences in injury incidences and patterns 21 due to playing style or intensity and climate may explain this discrepancy [25] . 22 However, the stable injury incidence over the study period is in agreement with the 23 results of two recent studies in that injury rates in other professional European soccer 24 clubs were stable over a two-[13] and seven-season period respectively [8] . This 25 11 finding is noteworthy and suggests that the risk of sustaining injury in players in the 1 present club whilst higher than that reported in other professional clubs, has not 2 changed over a four-season period. In contrast, the significant inter-seasonal variation in 3 injury rate observed in players who participated in all four seasons is noteworthy. 4
Similarly, the significant difference between seasons in muscle strains and injuries to 5 the ankle region for the entire squad is of interest and is in accordance with previous 6 research that patterns of injury can vary across seasons [8,13]. Hägglund and co-7 workers [13] suggested that disparities in injury patterns may reflect natural variations 8 across seasons or differences in the study environment. Another possible explanation 9
for the present inter-seasonal variations may be changes in coaching staff and training 10 methods or player turnover. Indeed, the former has a major influence on injury 11 prevention especially in the design of training programmes and the safety culture it 12 promotes [26] . Nevertheless, these findings suggest the need for a prolonged injury 13 study period to ensure consistent, in-depth, and accurate injury profiles in elite soccer. 14 The findings also emphasise the permanent need for individualised monitoring of injury 15 rates and patterns as well as the implementation and evaluation of injury prevention 16
measures. 17
Participation in top European Competition did not result in a higher overall 18 injury rate across seasons as no differences in injury incidence were observed in these 19 matches compared to League games. In addition, the severity of injury did not vary 20 according to competition format. These results imply that participation in other forms of 21 competition did not influence the risk or seriousness of injury in the present elite 22 footballers and also suggests that the club coped well with the additional burden of 23
European competition and domestic Cup matches. However, the chance of sustaining a 24 joint sprain was dependent on fixture format with the highest rate observed in domestic 25 12 League games. It is difficult to suggest valid reasons for this discrepancy and further 1 research is merited especially in regard to the causes of these injuries across the 2 different competition formats. 3
In this study and in general accordance with the medical literature, injury rates 4 and patterns varied substantially over the course of the playing season with overall 5 injury incidence peaking in March. However, no association was observed between the 6 time delay separating games and injury rate. Similarly, when the team was forced to 7 play consecutive games separated by a short interval (≤3days), injury rate and layoff 8 time were comparable to those after a longer interval (≥4days). This result implies that 9 congested periods of match-play did not increase injury risk or severity. The club's 10 player rotation policies and/or recovery strategies may be a reasonable explanation for 11 this result. These findings lend support to findings in professional Spanish soccer in that 12 the results of teams in official competition are not affected by fixture congestion and 13 that players are quite capable of coping with a busy match schedule. were not recorded in the present study. Nevertheless, the obvious strength of this 23 investigation is its long-term span and prospective nature. Also, the present study 24 methodology closely respects internationally recommended injury recording systems 25 14 
14
[9,12] specifically developed to address injury in soccer allowing the results to be 1 compared to current and future research into soccer injuries. 2 3
Conclusion 4
In professional soccer, continuous data over several seasons are needed to 5 observe the development of specific trends over time, but also to screen for areas of 6 concern and form injury prevention hypotheses. This study has shown that while the 7 risk and severity of injury has not changed over a four-year period and that the present 8 club coped well with a congested match calendar, patterns of injury can vary over time 9
and may depend on the types of fixture played or the precise positional role of the 10 player. Taken in total, the data from this study provide sports medicine practitioners 11 with useful information concerning the injury consequences of the game of soccer and 12 may aid medical and coaching staff in the care and management of playing resources. Incidences include 95% confidence intervals.
Means ± standard deviations. 
